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Climate Change
Are you ready for the challenge?

Prof. Dr. Anders Levermann, Potsdam Institute for Climate Impact Research

Since last week: 
PIK-vice-director O. Edenhofer is IPCC co-chair

of Working Group III “Sustainable solutions”

PIK-director 
John Schellnhuber
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Scientific advice to
German chancellor Merkel

Scientific advice 
to G8+5 summit

Scientific advice to president 
of EU-commission Barroso
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Prof. Dr. Anders Levermann, Potsdam Institute for Climate Impact Research

Climate Change
Are you ready for the challenge?
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Warming trends of the last century
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CO2 is rising rapidly
w
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Intergovernmental Panel on Climatic Change
4th Assessment Report (IPCC AR4, Feb. 2007)
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1990th warmest decade on record

Earth is warming

2005 
2007 
1998 
2002 

Warmest 
years
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~0.8oC global mean temperature increase of last century

2002 
2003 
2006 
2004
2001
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CO2 is a Greenhouse Gas

“Climate Sensitivity”
is global warming for doubling CO2

concentration to 560 ppm.

Arrhenius 1896(4-6 ºC)

Most likely value for

Climate sensitivity
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Climate sensitivity

3 � 1 C�
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Observed consequences
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Observed consequences
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Observed Sea level rise 
of past 140 years
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Mountain glaciers retreat globally
New Zealand
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Peru
Ururashraju Glacier

~ height: 5000 m

w
w

w
.p

ik
-p

ot
sd

am
.d

e/
~

an
de

rs

P
hy

si
cs

 In
st

itu
te

,U
ni

ve
rs

itä
t P

ot
sd

am

P
ot

sd
am

-I
ns

tit
ut

 fü
r 

K
lim

af
ol

ge
nf

or
sc

hu
ng

www.worldviewofglobalwarming.org



po
ts

da
m

.d
e/

~
an

de
rs

U
ni

ve
rs

itä
t P

ot
sd

am

fü
r 

K
lim

af
ol

ge
nf

or
sc

hu
ng

USA
Grinnell Glacier

Glacier National Park
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www.worldviewofglobalwarming.org
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Switzerland
Rhone Glacier
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www.worldviewofglobalwarming.org
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Austria
Pasterze
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Alaska
Portage Glacier
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Alaska
Portage Glacier
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www.worldviewofglobalwarming.org
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1979
17th September
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Arctic 
sea ice
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2005
17th September
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Arctic
sea ice
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2007
17th September
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Arctic
sea ice
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Arctic sea ice melting

Time series since 1979
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2008 Arctic Sea ice

Mean 1979-2000

w
w

w
.p

ik
-p

ot
sd

am
.d

e/
~

an
de

rs

P
hy

si
cs

 In
st

itu
te

,U
ni

ve
rs

itä
t P

ot
sd

am

P
ot

sd
am

-I
ns

tit
ut

 fü
r 

K
lim

af
ol

ge
nf

or
sc

hu
ng

7th September 2008

17th September 2007
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2008 Arctic Sea ice

Mean 1979-2000

w
w

w
.p

ik
-p

ot
sd

am
.d

e/
~

an
de

rs

P
hy

si
cs

 In
st

itu
te

,U
ni

ve
rs

itä
t P

ot
sd

am

P
ot

sd
am

-I
ns

tit
ut

 fü
r 

K
lim

af
ol

ge
nf

or
sc

hu
ng

17th September 2007

7th September 2008
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Future projections
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A1B2

Future projections

A2

B1EU limit

Projections
IPCC, 2007

?!
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Com.

2ºC

EU limit: 
50% reduction in emissionen bis 2050 - globally

?!
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Regional distribution of warming
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Future Risks

in a warming world
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Risk Probability Impact= x
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Heat Waves

European summer temperatures 
(1900-2100)

Risk: 

Extreme events
w
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In the framework of global warming: less unlikely

„Business as usual“

Szenario

~ 60 000 heat deaths
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Risk: 

Extreme events

� More precipitation in 

Warmer atmosphere 

can hold more moisture

(~7%/� C)

Floods
w
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extreme events !

� More floodings ?

� More droughts ?
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Tipping elements 
Regions and processes, particularly sensitive to climate change
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Risk: ice sheet melting

Melting region of Greenland 
ice sheet increased between 

1979 and 2002 on average by 
16%. 
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Volume: 
2.8x1015 m3 means
7 m global sea level rise

Data by K. Steffen and R. Huff 
University of Colorado, USA
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20 km

30. Jan,
2002

Scambos,
NSIDC
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20 km

4. März,
2002

Scambos,
NSIDC
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Sea level rise

Since 1900:

0.15 m – 0.20 m

Until 2100:

IPCC AR4, 2007

Rahmstorf, 
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Until 2100:
0.55 m – 1.40 m

(depending on scenario)

“Long time scales”
10 m – 15 m 

per degree of warming

Rahmstorf, 

Science, 2007

Archer & Brovkin, 

Climatic Change,

2008
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13 m
©

B
ill H

are
Dutch cow ready for global warming !
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areAre there limits to adaptation ?
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Tipping elements 
Regions and processes, particularly sensitive to climate change
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Himalaya melting

Freshwater supply for ¼ of Earth population
w
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High probability – High impact 

Event
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Tipping elements 
Regions and processes, particularly sensitive to climate change
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Future projections Necessary emission reduction

EU limit

Projections
IPCC, 2007
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The Challenge

� India ~   0%

� China ~ 50%

� Germany ~ 80%

� USA ~ 90%

Chancellor Merkel’s policy:
cap and convergence until 2050

translates intoemission reductions

2ºC

EU limit
?!
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Thank you for your attention

Are you ready for the challenge?
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Are you ready for the challenge?

Prof. Dr. Anders Levermann, Potsdam Institute for Climate Impact Research


